1.. Introduction {#S0001}
================

Tinnitus, also known as 'ringing in the ear', is the perception of sound in the absence of auditory stimulation. It can be differentiated into objective and subjective tinnitus. Subjective tinnitus is idiopathic and may be referred to as a 'phantom sound'. In the general population, 10--15% have chronic subjective tinnitus (Baguley, McFerran, & Hall, [2013](#CIT0007)). Some lead a fully functioning life; however, tinnitus becomes a distressing and incapacitating symptom that seriously interferes with many aspects of daily life in 3--6% of the general population (Ahmad & Seidman, [2004](#CIT0001); Davis & Rafaie, [2000](#CIT0015)). The severity of the distress experienced from the tinnitus is determined not by the acoustic characteristics, such as pitch and loudness of tinnitus (Andersson, [2003](#CIT0004); Henry & Meikle, [2000](#CIT0025); Hiller & Goebel, [2007](#CIT0028)), but by the cognitive, emotional and behavioural reactions to it (Andersson, [2002](#CIT0003); Andersson & Westin, [2008](#CIT0005); Cima, Crombez, & Vlaeyen, [2011](#CIT0012); McKenna, Handscomb, Hoare, & Hall, [2014](#CIT0040)). Many tinnitus patients suffer from insomnia (Cronlein et al., [2016](#CIT0014)), concentration difficulties (Hallam, McKenna, & Shurlock, [2004](#CIT0023); Rossiter, Stevens, & Walker, [2006](#CIT0045)) or headaches (Langguth et al., [2015](#CIT0035)). Comorbid mental symptoms of anxiety, depression and post-traumatic stress are common (Fagelson, [2007](#CIT0021); Hinton, Chhean, Pich, Hofmann, & Barlow, [2006](#CIT0029); McCormack et al., [2015](#CIT0038); Pattyn et al., [2016](#CIT0043); Zoger, Svedlund, & Holgers, [2006](#CIT0053)). The economic burden of tinnitus to society is substantial. The costs in the Netherlands have been estimated at €6.8 million in 2012 (Maes, Cima, Vlaeyen, Anteunis, & Joore, [2013](#CIT0036)).

1.1.. Models for tinnitus distress {#S0001-S2001}
----------------------------------

Research on tinnitus distress suggests different factors for causality and prolongation of the disorder. The neurophysiological model of Jastreboff ([1990](#CIT0032)) uses principles of classical (Pavlovian) conditioning to explain how the internal, subjective experience of tinnitus (the conditioned stimulus), which in itself is neutral in origin, can become associated with aversive events (unconditioned stimuli) and so acquire negative meaning (Mckenna, [2004](#CIT0039); Wilson, [2006](#CIT0052)). Hearing the ringing sound (tinnitus) activates the memory representation of the unconditioned stimuli, i.e. aversive tinnitus-related memory representations, and this results in tinnitus distress. Jastreboff and Jastreboff ([2006](#CIT0033)) argue that tinnitus not associated with a negative event (unconditioned stimulus) is not distressing at all.

1.2.. Treatments {#S0001-S2002}
----------------

In the absence of a medical cure for distressing tinnitus, clinical management typically consists of audiological management of hearing loss by sound-masking systems or hearing aids and reducing tinnitus distress by education and cognitive behavioural therapy (CBT) (Tunkel et al., [2014](#CIT0050)). The latter treatment is directed at the tinnitus-related cognitions and behaviours that are thought to cause and prolong tinnitus-related distress (McKenna et al., [2014](#CIT0040)). Many studies have shown CBT to be moderately effective in reducing tinnitus distress and increasing quality of life, although reviews are complicated by the heterogeneity of outcome measures and treatment intensity, lack of power and incomplete data reporting (Cima, Andersson, Schmidt, & Henry, [2014](#CIT0011); Grewal, Spielmann, Jones, & Hussain, [2014](#CIT0022); Hesser, Weise, Westin, & Andersson, [2011](#CIT0026); Hoare, Kowalkowski, Kang, & Hall, [2011](#CIT0030); Martinez-Devesa, Perera, Theodoulou, & Waddell, [2010](#CIT0037)). Guidelines suggest that care might best be organized using a stepped-care approach, gradually increasing the intensity of treatment in steps, with education as a first step and specialized multidisciplinary CBT consisting of 60--120 min weekly sessions over 12 weeks as the last step (Cima et al., [2012](#CIT0013)). In the clinical field, the need is felt for a monodisciplinary treatment that is easily accessible for patients in basic healthcare and reduces tinnitus distress in less time or fewer sessions than multidisciplinary CBT.

1.3.. Tinnitus and EMDR {#S0001-S2003}
-----------------------

It may be speculated that given the similarities between phantom pain and tinnitus (De Ridder, Elgoyhen, Romo, & Langguth, [2011](#CIT0017)) and the effectiveness of eye movement desensitization and reprocessing (EMDR) in reducing phantom pain severity (De Roos et al., [2010](#CIT0018); Schneider, Hofmann, Rost, & Shapiro, [2007](#CIT0046)) EMDR might also be an effective intervention for tinnitus distress. EMDR is an evidence-based psychological treatment that is frequently used and effective in post-traumatic stress disorder (PTSD) and its affiliated symptoms (Bisson et al., [2007](#CIT0009); Bradley, Greene, Russ, Dutra, & Westen, [2005](#CIT0010); Seidler & Wagner, [2006](#CIT0047)). Desensitization and reprocessing of memories and images that contribute to the symptoms, such as events in which the tinnitus acquired negative meaning, may reduce tinnitus distress. EMDR has not been subject to research in patients with tinnitus to date.

2.. Methods {#S0002}
===========

2.1.. Design {#S0002-S2001}
------------

This multicentre study used a within-group design, where participants were on a waiting list (WL) before treatment and served as their own control. The study design was approved by the Medical Research Ethics Committees United (MEC-U, NL54362.100.15) and registered at the Dutch Trial Registry as 'EMDR and Tinnitus' (no. NTR5878).

2.2.. Participants {#S0002-S2002}
------------------

Participants were recruited from five hospitals in the Netherlands (Rivierenland Ziekenhuis Tiel, Noord West Ziekenhuizen Alkmaar, Leids Universitair Medisch Centrum, St. Antonius Ziekenhuizen Utrecht/Nieuwegein and Meander Medisch Centrum Amersfoort). From a priori power calculation, it was estimated that a sample size of *n* = 32 participants would be sufficient to detect a small main effect (*f* = .20, *β* = .80, *α* = .05; *G*\*power 3). Criteria for study inclusion were: (1) age 18--65 years; (2) tinnitus duration of ≥ 6 months; (3) a score of ≥ 54 (significant problem) on the Tinnitus Functional Index (TFI) questionnaire; (4) referral by the ear, nose and throat (ENT) doctors in general hospitals; (5) no communication problems in Dutch; and (6) no major interfering acute medical or psychiatric condition, such as psychoses or high risk for suicide, as stated in a telephone interview by the research assistant.

2.3.. Procedure {#S0002-S2003}
---------------

Outcomes were measured pre-WL (T1), post-WL/pre-treatment (T2), after three sessions of treatment (T3), post-treatment (T4) and 3 months after treatment (follow-up, T5). All the questionnaires were presented to the patients using Survey Monkey as a digital survey server. As the questionnaires were monitored by a research assistant (not involved in treatment) and the EMDR therapists were blind to the assessment data.

2.4.. Measures {#S0002-S2004}
--------------

Demographics, characteristics of tinnitus, such as duration, start or exacerbation after a specific event, previous treatments for tinnitus and comorbid somatic symptoms were assessed at T1 by a separate questionnaire.

2.5.. Primary outcome {#S0002-S2005}
---------------------

The TFI was used to assess tinnitus distress, i.e. the impact of tinnitus symptoms on patients' lives. The questionnaire consists of 25 questions that cover eight domains: intrusiveness, sense of control, cognitive interference, sleeping problems, hearing problems, relaxation, quality of life and emotional state of mind. It is a reliable and valid survey instrument that is also designed to measure treatment effect (Fackrell, Hall, Barry, & Hoare, [2016](#CIT0020); Henry et al., [2016](#CIT0024); Meikle et al., [2012](#CIT0041)). A Dutch version has been validated by Rabau, Wouters, and Van De Heyning ([2014](#CIT0044)). The TFI mean scores (range 0--100) can be stratified into five levels: not a problem, mean (*M*) = 14 (range 0--17); small problem, *M* = 21 (range 18--31); moderate problem, *M* = 42 (range 32--53); significant problem, *M* = 65 (range 54--72); and very significant problem, *M* = 78 (range 73--100) (Henry et al., [2016](#CIT0024)). The cut-off point for entering the study was set at ≥ 54 (significant problem and very significant problem). A smallest detectable change (SDC) of 13 points on the TFI was used as the criterion for clinically significant improvement (CSI) (Henry et al., [2016](#CIT0024)).

2.6.. Secondary outcomes {#S0002-S2006}
------------------------

To facilitate comparison with other research, it was decided to add the Mini-Tinnitus Questionnaire (Mini-TQ), which also measures tinnitus-related distress. The Mini-TQ (12 questions) has good psychometric qualities (Cronbach's *α* = .90) (Hiller & Goebel, [2004](#CIT0027)). The items reflect the most characteristic aspects of tinnitus distress, such as emotional and cognitive distress, intrusiveness, sleep disturbances, somatic complaints and auditory perceptual difficulties.

To assess psychological distress, we used the Symptom Checklist-90 (SCL-90) (Arrindell & Ettema, [1986](#CIT0006)). The 90 items are rated on a five-point scale of distress (0--4) ranging from 'not at all' to 'extremely'. In this study, we used the total score (range 90--450) and no subscale scores. The SCL-90 is frequently used in both clinical practice and research, including in tinnitus populations (Bauch, Lynn, Williams, Mellon, & Weaver, [2003](#CIT0008)), and has good psychometric properties (Cronbach's *α* = .79--.90).

The Self-Report Inventory for Post-traumatic Stress Disorder (SRIP) consists of 22 questions covering the symptoms of PTSD as described in the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) (American Psychiatric Association, [2000](#CIT0002)). Items are scored on a four-point scale ranging from 'not at all' to 'very much'. The sum score of the SRIP ranges from 22 to 88. A cut-off score of ≥ 52 and scores above preset cut-off on the intrusion, avoidance and hyperarousal subscales suggest PTSD. The questionnaire has a high sensitivity and specificity for PTSD (Hovens, Bramsen, & Van Der Ploeg, [2002](#CIT0031)).

Furthermore, the list of events from the Clinician Administered PTSD Scale (CAPS) interview was used to assess whether patients had experienced traumatic events fulfilling criterion A1 of PTSD according to the DSM-IV.

2.7.. EMDR {#S0002-S2007}
----------

In the intake session, a standardized case conceptualization was developed by the therapist and participant, consisting of a hierarchy of disturbing tinnitus-related aversive memories and, when present, intrusive images related to other traumatic experiences that directly evoked feelings of powerlessness. EMDR treatment followed the standard eight-phase protocol presented by Shapiro and Forrest ([2001](#CIT0048); see also De Jongh & Ten Broeke, [2003](#CIT0016)). Treatment was delivered in six weekly 90 min sessions. Eye movements were used during EMDR sessions and in seven cases additional tactile stimulation (taps or buzzers) were added to enhance taxing of the working memory (cf. EMDR standard protocol). In the first three to five sessions, the focus was on processing disturbing negative (tinnitus- and trauma-related) memories. In the last session or sessions, EMDR was directed at the current tinnitus sensations as experienced during the session. The therapists were licensed (clinical) psychologists who were advanced practitioners in EMDR (four level II trained, one EMDR Europe Practitioner). All EMDR sessions were videotaped. Therapists used a session checklist and were supervised on a monthly basis for 2 h by a registered EMDR consultant (CdR), who used video recordings of sessions to give feedback.

2.8.. Data analyses {#S0002-S2008}
-------------------

Analyses were conducted using statistical software (SPSS version 24; IBM Corp., Armonk, NY, USA). An intention-to-treat analysis was performed, including all patients originally enrolled in the study irrespective of whether they completed the therapy or stopped after just one session of EMDR. Missing values were imputed by last observation carried forward (LOCF). After controlling for normal distribution by Shapiro--Wilk and a visual check of the histogram, a series of one-way analyses of variance (ANOVAs) with repeated measures for all outcome measures was computed to determine any general effect. Analyses were controlled for sphericity. When a significant effect for time appeared, post-hoc tests using the Bonferroni correction were conducted to elicit an effect of EMDR treatment (T2--T4). To test the hypotheses, we computed delta (Δ) scores (ΔT1--T2, effect of WL condition; ΔT2--T4, effect of EMDR; ΔT2--T3, effect of first three sessions; and ΔT3--T4, effect of last three sessions) and tested whether these differences were significant using pairwise *t*-tests. Finally, to evaluate whether the supposed effect was maintained, pairwise *t*-tests were computed for T4 (post-treatment) and T5 (follow-up).

To determine effect size, we used Cohen's *d~z~*. Lakens ([2013](#CIT0034)) states that Cohen's *d~z~* is an accurate description of effect size in within-group designed research as it takes the correlation between measurements into account, whereas Cohen's *d* is used to describe the standardized mean difference of an effect between independent groups. Interpretations of effect sizes of *d* and *d~z~* are equivalent: small (*d* = .2), medium (*d* = .5) and large (*d* = .8).

Number needed to treat (NNT) was calculated as the inverse of absolute risk reduction and was calculated by 1 divided by the percentage of participants with clinically significant improvement (CSI) after treatment minus the percentage of participants with CSI after the WL condition: NNT = 1 /\[% CSI (EMDR) - % CSI (WL)\].

3.. Results {#S0003}
===========

3.1.. Participant characteristics {#S0003-S2001}
---------------------------------

[Figure 1](#F0001) summarizes the participant flow through the study. Of the 226 patients who were seen by the ENT doctor, 43 participants were allocated and 35 started treatment. Thirty participants completed the study follow-up. Five participants (14%) dropped out of treatment at different stages and for different reasons. Three participants (9%) were so-called 'early completers' and were without any subjective tinnitus distress after three to five EMDR sessions. T5 was completed by 33 participants (94%).10.1080/20008198.2018.1512248-F0001Figure 1.Flow of participants through the trial (CONSORT diagram). ENT, ear, nose and throat; TFI, Tinnitus Functional Index; WL, waiting list; LOCF, last observation carried forward; chron., chronic.

Relevant clinical characteristics of the participants included in the study are presented in [Table 1](#T0001).10.1080/20008198.2018.1512248-T0001Table 1.Baseline characteristics.Characteristics of the sample (*n* = 35)*n*%Gender, male1954Duration of tinnitus (years)   0.5--11029 1--41234 \> 41337Tinnitus started after a specific event2468 Acoustic trauma926 Ear complications39 Other somatic problem26 Stressful/traumatic event514 Other or multiple events514Tinnitus exacerbated after a specific event2263 Acoustic trauma26 Ear complications411 Other somatic problem26 Stressful event1029 Other or multiple events411Previous tinnitus treatments (multiple answers possible)2366 Audiological treatment (e.g. hearing aid)1029 Psycho-education39 Noise mask823 Medication13 Cognitive behavioural therapy (CBT)26 Other treatments (e.g. acupuncture, oxygen)823 Two or more treatments72Comorbid somatic symptoms (multiple answers possible)   Sleeping problems2263 Headache1234 Neck pain1234 Other or multiple symptoms1646

The mean (*M*) age of the sample was 49.2 years (*SD* 11.56, range 20--65 years). All cases of tinnitus had an adverse event at the start and/or at exacerbation of the symptom. None of the participants had been previously treated with EMDR.

3.2.. Primary outcome measure {#S0003-S2002}
-----------------------------

[Figure 2](#F0002) and [Table 2](#T0002) show a minimal drop in scores during the WL period, a sharp reduction from the beginning to end of treatment, and a minimal increase at follow-up. A repeated measures ANOVA with Greenhouse--Geisser correction determined that TFI scores showed significant statistical difference between time-points \[*F*(2.48;84.41) = 19.79, *p* = .001, *η~p~* ^2^ = .37\]. Post-hoc tests using the Bonferroni correction revealed that tinnitus distress in TFI reduced significantly after the EMDR intervention \[Wilk's lambda = .52, *F*(1;34) = 32.03, *p* = .001, *η~p~* ^2^ = .49\]. Paired *t*-tests of scores ΔT1--T2 and ΔT2--T4 showed a significant difference between improvement in the EMDR treatment and WL condition \[*M* = −17.94, *SD* = 25.0; *t*(34) = −4.24, *p* \< .001 (two-tailed)\]. A medium between-effect size (Cohen's *d~z~* = .72), was found. No significant difference on TFI was revealed between the scores at the end of intervention (T4: *M* = 45.66, *SD* = 25.267) and at 3 months' follow-up \[T5: *M* = 48.77, *SD* = 25.03; *t*(34) = 1.52, *p* = 1.39, not significant (ns)\].10.1080/20008198.2018.1512248-T0002Table 2.Mean (*M*) and *SD* for each measurement in the intention-to-treat analysis.  T1T2 (pre)T3T4 (post)T5 (FU) *nMSDMSDMSDMSDMSD*TFI3565.0914.0364.3415.3754.51\*\*19.6445.66\*\*25.2748.77\*\*25.03Mini-TQ3515.544.6415.714.7213.91\*\*4.9311.77\*\*6.411.91\*\*6.32SCL-9035157.4344.4162.2346.2148.97\*39.29146.31\*54.04151.11\*53.33SRIP3538.519.3237.919.4437.068.6535869.9735.7410.85[^1][^2] 10.1080/20008198.2018.1512248-F0002Figure 2.Tinnitus Functional Index (TFI) and Mini-Tinnitus Questionnaire (Mini-TQ) outcomes (TFI: score range 0--100; Mini-TQ: score range 0--24).

3.3.. Secondary outcome measures {#S0003-S2003}
--------------------------------

The Mini-TQ scores ([Figure 2](#F0002) and [Table 2](#T0002)) showed a negligible increase after the WL period, dropped sharply from pre- to post-treatment and increased minimally during follow-up. The Mini-TQ scores showed a significant statistical difference between time-points \[*F*(2.07;70.2) = 14.41, *p* = .001, *η~p~* ^2^ = .30\]. Post-hoc tests revealed that tinnitus distress as measured by the Mini-TQ reduced significantly after the EMDR intervention \[Wilk's lambda = .60, *F*(1;34) = 22.79, *p* = .001, *η~p~* ^2^ = .40\]. Paired *t*-tests (ΔT1--T2 and ΔT2--T4) showed a significant difference between improvement in the EMDR treatment and WL condition \[*M* = −4.12; *t*(34) = −4.21, *p* \< .001 (two-tailed)\]. A medium effect size was found (Cohen's *d~z~* = .71). No significant difference on the Mini-TQ was observed between the scores at the end of the intervention (T4: *M* = 11.77, *SD* = 6.40) and at 3 months' follow-up \[T5: *M* = 11.91, *SD* = 6.32; *t*(34) = .92, *p* = .79, ns\].

The scores on the SCL-90 were at all times not normally distributed, as assessed by the Shapiro--Wilk test and a visual histogram. Given the robust nature of the repeated measures ANOVA to violations of normality under the central limit theorem (Donaldson, [1968](#CIT0019); Norman, [2010](#CIT0042)), we performed a repeated measures ANOVA with time (T1--T5) as within-subject variables and SCL-90 as the dependent variable. We also performed a non-parametric test (Friedman) to see whether its results confirmed the outcome of the repeated measures ANOVA. Since both tests gave rise to the same conclusion and the type I error rate was not much affected by violation of the normality assumption, we reported the repeated measures ANOVA in the main test to maximize interpretability of the results. As [Table 2](#T0002) and [Figure 3](#F0003) show, scores increased minimally during the WL period, dropped sharply during treatment and increased slightly during follow-up. The analysis determined that SCL-90 scores showed significant statistical difference between time-points \[*F*(2.66;90.54) = 3.6, *p* = .02, *η~p~* ^2^ = .096\]. Post-hoc tests revealed that general psychological distress reduced significantly after the EMDR intervention \[Wilk's lambda = .82, *F*(1;34) = 7.34, *p* = .01, *η~p~* ^2^ = .18\]. Paired *t*-tests (ΔT1--T2 and ΔT2--T4) showed a significant difference between improvement in the EMDR treatment and WL condition \[*M* = −20.71, *SD* = 44.94; *t*(34) = 2.45, *p* = .02\]. A medium effect size was found (Cohen's *d~z~* = .42). At the 3 month follow-up, no significant difference in SCL-90 was revealed in the scores at the end of the intervention (T4: *M* = 146.31, *SD* = 54.04) and at follow-up \[T5: *M* = 151.11, *SD* = 53.32; *t*(34) = 1.08, *p* = .29, ns\].10.1080/20008198.2018.1512248-F0003Figure 3.Symptom Checklist-90 (SCL-90) and Self-Rating Inventory List for Post-traumatic Stress Disorder (SRIP) outcome scores (SCL-90: score range 90--450; SRIP: score range 22--88).

SRIP scores were not normally distributed at T3 and T4, as assessed by visual histogram inspection and the Shapiro--Wilk test. [Table 3](#T0003) and [Figure 3](#F0003) show a minimal reduction in scores during the WL period, treatment condition and follow-up. Repeated measures ANOVA revealed no significant effect on SRIP scores \[*F*(2.53;86.03) = 1.94, *p* = 1.39\]. The result of the non-parametric test for the SRIP was not significant. Therefore, SRIP scores were not analysed further.10.1080/20008198.2018.1512248-T0003Table 3.Delta (Δ) scores and effect sizes for each measurement.  Delta scores^a^   T1--T2T2--T4 pre--postT2--T3T3--T4Cohen's *NMSDMSDMSDMSDd~z~*TFI350.7411.6218.6\*\*19.539.83\*\*12.858.8618.700.72Mini-TQ35−0.173.203.94\*\*4.891.80\*\*0.402.140.680.71SCL-9035−4.8023.3115.91\*34.7713.26\*23.022.6626.210.41[^3][^4][^5]

Means, *SD*s, Δ scores and effect sizes for all measures are presented in [Tables 2](#T0002) and [3](#T0003).

Outcome scores of the primary and relevant secondary outcome measures at T1--T5 are shown in [Figures 2](#F0002) and [3](#F0003).

Measurements at T3 were included to provide an impression of the timeline of the effects of EMDR. Visual examination of [Figure 2](#F0002) shows that for TFI and Mini-TQ the gradient of the lines from T2 to T3 seems to be identical to the gradient from T3 to T4. Pairwise *t*-tests comparing ΔT2--T3 to ΔT3--T4 revealed no significant differences between the first and last parts of the treatment \[TFI: *t*(34) = .23, *p* = .823; Mini-TQ: *t*(34) = −454, *p* = .653\]. In [Figure 3](#F0003), the gradient of the line from T2 to T3 of the SCL-90 looks steeper than that from T3 to T4. Pairwise *t*-tests comparing ΔT2--T3 to ΔT3--T4, however, revealed no significant differences \[SCL-90: *t*(34) = 1.79, *p* = .082\].

3.4.. Clinical significance {#S0003-S2004}
---------------------------

At post-treatment assessment (T4) and at 3 months' follow-up (T5), 18 participants (51.4%) showed a response to therapy. The NNT to be classified as a responder according to the SDC at follow-up is 1.95.

3.5.. PTSD {#S0003-S2005}
----------

Combining the results of the list of events of CAPS and the PTSD criteria according to the SRIP showed that at T1 three participants had PTSD (9%). This was also the case at T4. At T5, four participants had PTSD (11%). All of them suffered from chronic PTSD or acute worsening life circumstances, not tinnitus related. At T5, the results of two participants failed and missing values were imputed.

Post-hoc analyses showed that no demographic factors (age or gender), duration of tinnitus, having been previously treated for tinnitus or somatic comorbidity were correlated with the primary outcome measure at T3 or T4.

4.. Discussion {#S0004}
==============

To our knowledge, this is the first study regarding the effectiveness of EMDR on tinnitus distress. The results of our study demonstrated a significant effect of EMDR treatment on a measures of tinnitus distress (the TFI), which was confirmed by the results of the Mini-TQ. Both instruments showed the same pattern of results. When compared to the passive control condition, i.e. the WL period, the effect size of treatment on the outcome measure TFI is medium (Cohen's *d~z~* = .72). Almost one in two patients benefited from EMDR treatment. The effects remained stable after 3 months of follow-up. No adverse events or side effects were found.

The effect sizes on the primary outcome measure of this study, TFI (Cohen's *d~z~* = .72) compare favourably to effect sizes reported in the most recent and largest CBT randomized controlled trial (RCT) (Cima et al., [2012](#CIT0013)), where between-effect sizes of Cohen's *d* = .20 to .32 are reported after 3 months and Cohen's *d* = .41--.52 after 8 months of tinnitus distress (tinnitus severity and impairment in the Tinnitus Questionnaire and Tinnitus Handicap Inventory) in a specialized tinnitus centre. Although the lower effect sizes of this study might be explained by the active control condition (usual care), our data show that EMDR may result in a reduction in tinnitus distress in even as few as six sessions of 90 min in a monodisciplinary setting. A significant reduction was already reached in three sessions.

It remains somewhat unclear by what psychological process EMDR yielded positive effects.

The reduction in tinnitus distress after EMDR could not be explained by a decrease in PTSD symptoms. There were only three patients who met the criteria for PTSD at T1 and the mean PTSD scores of our total sample were rather low and well below the clinical cut-off point of 52. Furthermore, there was no significant reduction in SRIP scores post-treatment and at follow-up. Therefore, it is unlikely that a reduction in PTSD symptoms explains the observed improvement in tinnitus distress.

Studies investigating the effect of EMDR on physical symptoms, mostly chronic pain, suggest that treatment aimed at processing unresolved trauma and somatic symptom-related memories can reduce the somatic symptom by reducing the affective dimension of these memories or by integrating the somatic memory components (Tesarz et al., [2014](#CIT0049); Van Rood & De Roos, [2009](#CIT0051)). We suggest that this explanation could also account for the reduction in tinnitus distress after EMDR.

The present study has several strengths. It is the first to use EMDR as treatment for tinnitus distress. The multicentre nature of the trial increases the general applicability of the results. The use of more than one therapist limited therapist bias. The study used a delayed-treatment group to control for spontaneous recovery and fluctuations over time. Therapists and patients were blind to assessment outcomes. Therapists used a manualized treatment protocol, session checklists and video-recorded sessions, which were evaluated and discussed during supervision to enhance treatment integrity. Furthermore, data were analysed under restrictions of intention-to-treat analysis and missing values were imputed by LOCF, resulting in a conservative estimation of effect.

The most important limitation of this study is the within-group design, where patients served as their own control and an independent control group was lacking. Therefore, it cannot be determined whether and to what degree the positive effects can be explained by non-specific effects such as attention or expectancy. Note, however, that if no or minimal change during EMDR had been observed, one could have concluded that EMDR was not a promising treatment and that no further research would have been needed. Given that reductions in tinnitus symptoms were observed immediately after EMDR therapy and that the magnitude of the improvement compared favourably to the effect sizes reported in earlier tinnitus studies, we conclude that EMDR is a promising treatment for tinnitus and that further clinical studies, preferably RCTs, are warranted.

The results found in this study indicate that EMDR is promising in reducing tinnitus distress. The next step would be replication of the results in an RCT to control for non-specific therapy or placebo effects, with a long-term follow-up.
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[^1]: TFI, Tinnitus Functional Index; Mini-TQ, Mini-Tinnitus Questionnaire; SCL-90, Symptom Checklist-90; SRIP, Self-Rating Inventory List for Post-traumatic Stress Disorder; FU, follow-up.

[^2]: \*Significant at *p* = .05 level compared to T2 (start of treatment); \*\*significant at *p* = .01 level compared to T2 (start of treatment).

[^3]: TFI, Tinnitus Functional Index; Mini-TQ, Mini-Tinnitus Questionnaire; SCL-90, Symptom Checklist-90.

[^4]: ^a^SRIP scores showed no significance in ANOVA, so no Δ scores were computed.

[^5]: Eye movement desensitization and reprocessing (EMDR) T2--T4 and EMDR T2--T3: \*significant at *p* = .05 level compared to waiting list (WL) T1--T2, \*\*significant at *p* = .01 level compared to WL T1--T2. EMDR T3--T4: \*significant at *p* = .05 level compared to T2--T3, \*\*significant at *p* = .01 level compared to T2--T3.
